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PTSD and Utilization of Medical Treatment
Services among Male Vietnam Veterans
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This study investigated the effect of posttraumatic stress disorder (PTSD) on help-
seeking for physical problems. Merging two large data sets resulted in a sample of 1773
male Vietnam veterans from white, black, Hispanic, Native Hawaiian, and Japanese
American ethnic groups. Predictors of utilization included PTSD, other axis I disorders,
and substance abuse. In analyses that adjusted only for age, PTSD was related to
greater utilization of recent and lifetime VA medical services, and with recent inpatient
care from all sources. Further analysis showed that the increased utilization associated
with PTSD was not merely due to the high comorbidity between PTSD and other axis I
disorders. The uniqueness of the association between PTSD and medical utilization is
discussed in terms of somatization and physical illness.
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Posttraumatic stress disorder (PTSD) is associ-
ated with a range of unfavorable physical health
outcomes. Literature reviews (Friedman and
Schnurr, 1995; Schnurr and Jankowski, 1999) indi-
cate that most of the data are based on self-reported
physical health (e.g., Boscarino, 1997; Taft et al.,
1999), but evidence based on laboratory exams
(e.g., Boscarino and Chang, 1999) and physician di-
agnosis (e.g., Beckham et al., 1998; Schnurr et al.,,
2000b) is accumulating. For example, Boscarino
and Chang found that PTSD in male Vietnam veter-
ans was associated with increased risk of atrioven-
tricular conduction defects and infarctions, even
after statistical adjustment for anxiety, depression,
and risk factors for cardiovascular disease.

Despite this growing evidence of increased physi-
cal morbidity in PTSD, only a few investigators have
explored whether PTSD is related to medical treat-
ment-seeking. With two exceptions (Druss and
Rosenheck, 1997; Hankin et al., 1996), most of these
investigators have found that that PTSD is positively
associated with utilization of services for physical
problems (Kulka et al., 1990; MacDonald et al., 1995;
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Marshall et al., 1998; McFarlane et al., 1994; Schnurr
et al., 2000a; Williams et al., 1998).

The mechanisms responsible for the greater med-
ical utilization among individuals with PTSD are un-
known. A possible explanation is the high comor-
bidity between PTSD and other axis I disorders.
Typically, individuals with a psychiatric disorder use
more medical treatment relative to individuals with-
out disorder (e.g., Tweed et al., 1998). Medical uti-
lization also is highest for individuals with multiple
diagnoses (Tweed et al., 1998).

Most studies of psychiatric disorder and medical
utilization have focused on depression, anxiety, and
alcohol abuse. Depression is consistently linked to
greater utilization and costs of medical services
(e.g., Kessler et al., 1987; Patten, 1999; Simon et al,,
1995). Similarly, anxiety disorders are associated
with greater medical utilization (e.g., Roy-Byrne,
1996). The results are particularly strong for panic
disorder, in both community (Klerman et al., 1991)
and medical samples (Barsky et al., 1999). Alcohol
abuse disorders are associated less consistently
with greater utilization (e.g., Kessler et al., 1987)
and even may be associated with underutilization
(e.g., Armstrong et al., 1998). The inconsistencies
may be explained in part by the fact that current
alcohol abusers are frequently compared to “ab-
stainers” who often include ex-drinkers, some of
whom may have quit drinking for medical reasons
(Armstrong et al., 1998). Another explanation is
that heavier drinkers may be less attentive to
their health and, therefore, less' likely to seek
primary care (Cherpitel, 1999). Heavier drinkers,
however, have been found to use emergency ser-
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vices more often relative to non-heavy drinkers
(Cherpitel, 1999).

Thus, is the observed association of PTSD with
greater medical utilization due to the fact that PTSD
typically is comorbid with other psychiatric disor-
ders? Or is there a unique association between
PTSD and utilization? Further research is needed
because only one study of PTSD and medical uti-
lization (Marshall et al., 1998) specifically controlled
for the effect of comorbid axis I disorders. In the
present study, we investigated the role of axis I co-
morbidity in explaining the association between
PTSD and medical utilization by conducting sec-
ondary analyses of data from two large studies of
Vietnam veterans. The National Viethnam Veterans
Readjustment Study (NVVRS; Kulka et al., 1990) is a
nationally representative sample of male and female
Vietnam veterans that has served as a basis for
many important investigations of the predictors
and consequences of Vietnam service. The Hawaiian
Vietnam Veterans Project (HVVP) was part of
the Matsunaga Vietnam Veterans Project (MVVP;
Friedman et al., 1997), a Congressionally mandated
NVVRS-like study that focused on male Vietnam vet-
erans from Asian/Pacific Islander and American In-
dian ethnic groups not targeted in the NVVRS (which
compared white, black, and Hispanic groups).

Analyses by Kulka et al. (1990) of the NVVRS data
set showed that both male and female Vietnam vet-
erans with PTSD were more likely than veterans
without PTSD to have used inpatient and outpatient
VA services for physical health problems at least
once since their military service. Kulka et al. also
found that PTSD was associated with a higher like-
lihood of recent VA and all-source utilization among
male veterans but that PTSD was not associated
with recent utilization among female veterans.
Friedman et al. (1997), who treated PTSD as a co-
variate rather than as a focus of analysis when ex-
amining utilization outcomes, found that PTSD was
associated with increased utilization of medical ser-
vices. However, comorbidity between PTSD and
other axis I disorders, which was observed in both
samples, was neither examined or controlled. for in
either study. The failure to include this control
makes it impossible to know whether, or to what ex-
tent, the observed associations between PTSD and
utilization are due to the comorbidity of PTSD with
other psychiatric disorders.

The present study was designed to answer this
question. Data from male Vietnam veterans from the
lay interview component of the NVVRS and the
HVVP were used to predict all-source and VA uti-
lization of medical treatment services; only data
from male NVVRS veterans were used because the

497

MVVP did not include female veterans. We first ex-
amined the association of PTSD with medical ser-
vice utilization while adjusting only for age, and
then examined this association after also adjusting
for other axis I psychiatric diagnoses and substance
abuse. Substance abuse was coded separately from
other axis I disorders due to the different, and pos-
sibly opposite, relationship with utilization in each
case. In addition, we controlled for presence of a VA
service-connected physical disability, which Kulka
et al. (1990) found to be a substantial predictor of
increased VA utilization in male veterans. We further
controlled for ethnicity because Kulka et al. (1990)
and Friedman et al. (1997) found differences be-
tween ethnic groups in VA utilization for physical
health problems: blacks were more likely than
whites or Hispanics to use VA services, and Native
Hawaiians and Americans of Japanese ancestry
were less likely than whites, blacks, or Hispanics to
use VA services.

We expected that PTSD would be associated with
increased utilization when the effects of other axis I
disorders and substance abuse were not controlled.
Based on prior findings (Marshall et al., 1998), we
expected the association would be maintained even
after adjustment for other axis I disorders and
substance abuse. Secondary analyses examined
whether this association would be maintained after
additional adjustment for recent health problems.
Based on evidence that PTSD is associated with
morbidity (e.g., Boscarino and Chang, 1999), we ex-
pected that the effects of PTSD would be decreased.
However, given that need, <.e., illness, is only one of
many factors that determine utilization (Andersen,
1995), it was possible that PTSD would still be asso-
ciated with PTSD after accounting for health prob-
lems. '

Methods

Data Sources

National Vietnam Veterans Readjustment Study.
Data for the NVVRS (Kulka et al., 1988, 1990) were
collected between 1987 and 1988 to fulfill a Con-
gressional mandate. This epidemiological study
drew a national probability sample and employed a
two-stage design. In the first stage, lay interviews
were conducted with a large number of male and fe-
male Vietnam theater veterans, veterans who served
during the Vietnam era but not in Vietnam, and civil-
ian counterparts. Participation was very good: 83%
for Vietnam veterans, 80% for era veterans, and 70%
for civilian counterparts. In the second stage, clini- -
cal interviews were conducted with a subsample of
Vietnam theater and Vietnam era veterans to permit
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more careful clinical diagnosis. Again, participation
was very good: 85% for theater veterans and 83% for
era veterans. Blacks and Hispanics were oversam-
pled relative to whites, as were women, who were
not stratified by ethnic group. Details about the
sampling procedure are provided in Kulka et al.
(1988).

Hawaiian Vietnam Veterans Project. The Mat-
sunaga Vietnam Veterans Project (Friedman et al.,
1997), like the NVVRS, was Congressionally man-
dated. Data were collected between 1994 and 1996,
using a two-stage design and methods very -similar
to those employed in the NVVRS. The study had two
arms: the American Indian Vietnam Veterans Pro-
Ject, which included male Vietnam theater veterans
from two tribes, Northern Plains and Southwest;
and the Hawaiian Vietnam Veterans Project, which
included data from Native Hawaiian and American
of Japanese Ancestry male Vietnam veterans. (Data
from the American Indian samples are being ana-
lyzed by another team of investigators and are not
available for study.) Participation in the HVVP was
86% for the lay interview component and 79% for the
clinical interview component. Details about the
sampling procedures are provided in Friedman et al.
(1997). The measures in the HVVP were designed
for maximum comparability with the NVVRS, al-
though some were slightly modified to enhance cul-
tural sensitivity.

Measures

Predictors. PTSD was assessed by the Mississippi
Scale for Combat-Related PTSD (Keane et al., 1988),
a 35-item questionnaire that has excellent sensitivity
and specificity for a structured interview diagnosis
of PTSD (Kulka et al., 1988). The Mississippi was
chosen because it was used in prior analyses of the
NVVRS (Kulka et al., 1990) and HVVP lay data
(Friedman et al, 1997) and it possessed the best
psychometric properties of the measures available
from both the NVVRS and the HVVP lay data sets.

As in the original NVVRS and MVVP studies
(Friedman et al., 1997; Kulka et al., 1988), a cutpoint
score of = 89 was used to distinguish PTSD and no
PTSD groups (coded 0 = absent, 1= present). This
cutpoint had excellent correspondence with a com-
posite, multimethod diagnosis of current PTSD: sen-
sitivity = .94 and specificity = .80 (Kulka et al.,
1988). The utility of this cutpoint for diagnosing life-
time PTSD was not reported. However, Mississippi
scores should reflect lifetime PTSD because the
time frame for most items is either unspecified or
lifetime (“since the military”) and Mississippi scores
are elevated among military veterans with past only

(Keane et al., 1998) or lifetime (Schnurr et al., 1993)
PTSD. A prior analysis of the NVVRS data (Schnurr
et al., 2000b) found that a cutpoint of 89 yielded .66
sensitivity and .82 specificity for a lifetime diagnosis
of PTSD based on the Structured Clinical Interview
for DSM-III-R (Spitzer et al., 1987). There also were
substantial mean differences between lifetime PTSD
(mean = 97.8) and no lifetime PTSD WM = 70.0)
groups. Taken together, the existing findings suggest
that the Mississippi Scale has acceptable validity as
an indicator of lifetime PTSD.

Analyses of the NVVRS lay sample data by Kulka.
et al. (1990) that examined the effects of PTSD in-
volved an adjustment of univariate table cells for
differences in the prevalence estimates based on the
Mississippi Scale versus multimethod diagnosis in
the clinical data set (Kulka et al., 1988, Appendix D).
We did not make this adjustment because it cannot
be performed with multivariate analysis, and fur-
thermore, does not apply to the HVVP data. '

Other axis I disorders were measured by struc-
tured interviews that were designed to be adminis-
tered by lay interviewers. In the NVVRS, interviews
were conducted with the Diagnostic Interview
Schedule (DIS; version IIA) for DSM-III criteria
(Robins et al., 1981). In the MVVP, interviews were
conducted with the University of Michigan version
of the Composite International Diagnostic Interview
(CIDI) for DSM-TII-R criteria (see Kessler et al.,
1995). Although the CIDI content virtually dupli-
cates the DIS, the former has been modified to facil-
itate administration by lay interviewers (Friedman
et al., 1997). Two diagnoses that were originally as-
sessed in the NVVRS were not included in the MVVP
due to low prevalence: mania and obsessive com-
pulsive disorder. Axis I diagnoses assessed in both
studies included major depression, dysthymia, panic
disorder, generalized anxiety disorder, alcohol
abuse/dependence, and drug abuse/dependence. To
avoid problems of small or empty cells in data
analysis, these diagnoses were pooled into two cat-
egories of current and lifetime diagnoses: axis I dis-
order (except drug or alcohol abuse/dependence)
and substance abuse (drug or alcohol abuse/depen-
dence). Like PTSD, these categories were coded as
0 = absent and 1 = present.

Covariates in all analyses included age at inter-
view, ethnic group, and presence of a service-con-
nected physical disability. Age at interview was used
to facilitate comparison of the NVVRS and MVVP
samples, who differed in the average age at which
each sample was studied. Ethnic group was repre-
sented by four indicator variables (black, Hispanic,
Native Hawaiian, and American of Japanese ances-
try, with white as the reference category). Service-
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comected physical disability was indicator-coded,
with 0 = absent and 1 = present.

Number of recent health problems was measured
as the number of conditions reported during the
prior 12 months. The NVVRS had used a list of 37
items, although we confined our analyses to the 15
items used in the MVVP. These 15 items tended to
reflect the most serious items on the NVVRS list,
such as hypertension, “heart trouble,” cancer, ul-
cers, deafness, chronic skin problems, permanent
stiffness of the hands, and paralysis.

OQutcomes. Participants were asked a series of
guestions about their use of medical care for physi-
cal problems. Although the MVVP questions about
service utilization were simplified relative to the
guestions in the NVVRS (see Friedman et al., 1997),
the fact that the MVVP was designed to permit di-
rect comparison with the NVVRS meant that utiliza-
tion information was available in five categories:
any recent outpatient (past 6 months), any recent
inpatient (past 12 months), VA recent outpatient
(past 6 months), lifetime VA outpatient, and lifetime
VA inpatient. An additional category, past 6-month
use of VA inpatient care, was not sufficiently preva-
lent to permit multivariate analysis and was deleted
from consideration. VA recent outpatient use is a
subset of any recent outpatient use, which cannot
be divided into VA and non-VA categories because
of the way questions were worded across studies.

Data Analysis

T-tests and-x? tests were used for comparisons in-
volving descriptive data. Multiple logistic regression
was used to examine the association between PTSD
and the utilization outcomes. Although sampling
weights are available for the NVVRS to reflect the
oversampling of blacks and Hispanics, analyses
were unweighted due to the unavailability of com-
parable weights for the HVVP. Note that our un-
weighted approach is consistent with the approach
taken in other secondary analyses of the NVVRS
(e.g., Fontana and Rosenheck, 1999; Taft et al,
1999).

To show how each major predictor—PTSD, axis I
disorder, and substance abuse—was associated
with each outcome, initial regressions were per-
formed between each predictor and outcome, ad-
Jjusting only for age. Hierarchical regression was
used next. PTSD was added at the first step, along
with ethnic group and service-connected physical
disability. Axis I disorder and substance abuse were
added on successive steps. In an attempt to maxi-
mize the effects associated with comorbidity, cur-
rent axis I disorder and current substance abuse

TABLE 1
Sample Description
NVVRS MVVP Total  x*(1) or
(N = 1176) (N = 597) (N = 1773) #1771)
Age at interview (Mean) 415 50.1 44.4  29.83%*
SD 5.3 6.5 7.0
Ethnic group (%)
White 50.9 —_— 33.7 —
Black 25.7 — 17.0 —
Hispanic 235 — 15.6 —_
Native Hawaiian — 50.1 16.9 —_
Japanese American — 49.8 16.8 —
Service-connected
physical disability (%) 199 131 176  12.75%*
Psychiatric diagnoses (%) ‘
Current PTSD 26.8 17.8 23.7  17.03%*
Other current axis I 84 4.9 7.2 6.83*
Other lifetime axis I 20.9 12.9 182  16.29%*
Current substance
abuse/dependence 139 30.2 194  67.85%*
Lifetime substance
abuse/dependence 43.3 36.3 40.9 7.48%

*p < .01; ¥p < 001

were used to predict recent utilization, and lifetime
diagnostic measures were used to predict lifetime
utilization outcomes. The same measure of PTSD
was used to predict all outcomes.

Results

Sample characteristics are presented in Table 1.
The NVVRS and HVVP subsamples differed on all of
the predictors. Men in the HVVP tended to be older
than men in the NVVRS. The NVVRS subsample was
more likely than the HVVP subsample to have a ser-
vice-connected physical disability, other current
axis I disorder, other lifetime axis I disorder, and
lifetime substance abuse. Only the prevalence of
current substance abuse was higher in the HVVP
than in the NVVRS participants.

With respect to utilization from any source, 39.6%
(N = 703) of the sample reported recent outpatient
use and 8.5% (N = 150) reported recent inpatient
use. With respect to VA utilization specifically, 4.9%
(N = 86) reported recent outpatient use; lifetime
utilization was 27.1% (N = 482) for outpatient med-
ical care and 11.7% (IV = 208) for inpatient medical
care. Table 2 presents the frequencies of each uti-
lization outcome as a function of the diagnostic vari-
ables used in the logistic regression analyses.

Table 3 presents the age-adjusted odds ratios
(ORs) for each diagnostic variable in relation to the
outcomes it was used to predict in multivariate
analysis. These ORs provide a quasi-univariate pic-
ture of relationships among predictors and out-
comes. As expected, PTSD was associated with
greater medical utilization in all categories except
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TABLE 2
Frequencies of Utilization Outcomes as a Function of Diagnostic Predictors
Any Recent Any Recent Recent VA Lifetime VA Lifetime VA
Outpatient Inpatient Outpatient Outpatient Inpatient
Diagnosis % N % N % N % N % N
Current PTSD
No (VN = 1352) . 40 (542) 7 (98) 3 39 21 (285) 7 89
Yes (N = 421) 38 (160) 12 (62) 11 “4n 47 (197 28 (119)
Other Current Axis I
No (N = 1645) 39 (636) 8 (131) 4 (61) — —_
Yes (N = 128) 52 (G 15 (19) 20 (25) — —_
Other Lifetime Axis I
No (N = 1450) — — — 22 321) 8 (118)
Yes (N = 323) — — — 50 (161) 28 90)
Current Substance Abuse
No (N = 1429) 39 (558) 8 117 4 (64) —_ —
Yes (V = 344) 42 (145) 10 33 6 (22) — —_
Lifetime Substance Abuse
No (N = 1047) — — — 24 (254) 9 (89)
Yes (N = 726) — — — 31 (228) 16 (119)
Total N = 1773.
TABLE 3
Age-Adjusted Associations Between Utilization Outcomes and Diagnostic Predictors
Any Recent Any Recent Recent VA Lifetime VA Lifetime VA
Diagnosis outpatient Inpatient Outpatient Outpatient Inpatient
Current PTSD 1.08 1.98%* 5.35%% 3.19%* 4.76%*
(.86-1.36) (1.37-2.85) (3.34-8.55) (2.52—4.05) (3.50-6.48)
Other current axis I 2.10%* 2.17*% 7.69%* —_ —_
(1.46-3.04) (1.28-3.67) (4.62-13.08) — —
Other lifetime axis I — — — 3.37%+* 3.81%*
V — — — (2.61-4.39) (2.78-5.21)
Current substance abuse 1.15 1.19 1.47 —_ G —
(.90-1.46) (.80-1.79) (.89-2.43). — —
Lifetime substance abuse — —_ — 1.37* 1.87%*
— — — (1.10-1.69) (1.39-2.52)

Total N = 1773. Age-adjusted odds ratios are
egory for each predictor is the absence of a given diagnosis.
¥p < .01; *p < .001.

any recent outpatient care. The analyses also
showed that utilization was related to the other di-
agnostic variables as well. Current axis I disorder
was associated with greater likelihood of all types
of current utilization, and lifetime axis I disorder
was associated with greater likelihood of lifetime
VA utilization. Current substance abuse was not as-
sociated with any type of current utilization, al-
though lifetime substance abuse was associated
with greater lifetime utilization of VA inpatient and
outpatient services. PTSD and axis I disorder were
comparable in terms of the magnitude of their ef-
fects, whereas the effects associated with lifetime
substance abuse were smaller. For example, the OR
for lifetime axis I disorder as a predictor of lifetime
VA utilization was 3.37, whereas the OR for lifetime
substance abuse was 1.37.

Table 4 presents the results of hierarchical regres-
sion analyses to determine the uniqueness of PTSD

presented with 95% confidence intervals in parentheses underneath. The reference cat-

as a predictor of -utilization. At the initial step,
which included PTSD and controlled for age, eth-
nicity, and service-connected physical disability, the
ORs for PTSD were smaller than in the age-adjusted
analyses. However, as in the age-adjusted analyses,
PTSD predicted greater utilization of all types of

~ care except any recent outpatient care. PTSD re-
mained a significant predictor of these outcomes in
subsequent steps, first after adding axis I disorder
and then after adding substance abuse. The addition
of axis I disorder reduced the odds ratio for PTSD
most substantially for lifetime VA inpatient utiliza-
tion (from 4.41 to 3.36) and current VA outpatient
utilization (from 4.16 to 2.78). The addition of sub-
stance abuse had little effect on any of the odds ra-
tios for PTSD. Axis I disorder independently pre-
dicted all utilization outcomes except any recent
inpatient care. Substance abuse was not related to
any outcome.
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TABLE 4
Hierarchical Logistic Regressions to Predict Utilization Outcomes
Utilization Outcome Step 1 Step 2 Step 3
Prredictor ORa 95% CI° OR 95% CI OR 95% C1
Ay current outpatient
Current PTSD 1.07 .84-1.36 .90 .69-1.16 .89 .69-1.16
Other current axis I 2,234 1.50-3.31 2.2 %k 1.49-3.30
Current SA¢ ’ 1.05 .81-1.36
Amy current inpatient
Current PTSD 1.81%* 1.24-2.64 1.63* 1.09-2.45 1.61* 1.07-2.43
Other current axis I 1.55 .88-2.76 - 1563 .86-2.73
Current SA 1.09 .71-1.69
Current VA outpatient
Current PTSD 4. 16%* 2.563-6.85 2., 78Ax* 1.60—4.84 2.76%* 1.58-4.82
Other current axis I 4,11 2.20-7,68 4.06%* 2.16-7.63
Current SA 1.09 .61-1.97
Lifetime VA outpatient
Current PTSD 2.920k 2.23-3.82 2.2 1.65-2.94 2.1k 1.64-2.94
Other lifetime axis I 2,39k 1.76-3.25 2,38k 1.75-2.24
Lifetime SA 1.02 .79-1.33
Lifetime VA inpatient
Current PTSD 4,41 %k 3.18-6.12 3.36%#* 2.36-4.78 3.20%k 2.25-4.58
Other lifetime axis I 2.2 1.53-3.15 2.1 1% 1.46-3.03
Lifetime SA 1.37 .99-1.91

Total N = 1773. The reference category for each predictor is the absence of a given diagnosis. All estimates are adjusted for age at
interview, ethnic group, and presence of service-connected physical disability.

20dds ratio.

®Confidence interval.
“Substance abuse.

*p < .05; *¥p 01; ¥*p < 001.

Although our primary focus was on PTSD as a
predictor of utilization, the statistical models also
permitted us to examine variation in utilization as a
function of ethnic group. (Results are not displayed
in Table 4 in order to enhance readability of the
table.) Relative to whites, each minority group dif-
fered on at least one outcome. These differences
were observed for VA care only, except in the case
of Hispanics, who did not differ from whites in use
of VA care but who had lower utilization of recent
outpatient care from any source (OR = .65, p < .01).
Blacks had greater utilization of all types of VA care:
recent outpatient (OR = 2.34, p < .01), lifetime out-
patient (OR = 1.96, p < .001), and lifetime inpatient
(OR = 1.79, p < .01). Native Hawaiians had lower
lifetime VA outpatient (OR = .47, p < .001) and in-
patient (OR = .28, p < .001) utilization. Japanese
Americans had lower utilization of VA outpatient
care, both current (OR = .26, p < .05) and lifetime
(OR = .38, p < .001).

Individuals with PTSD reported a greater number
of health problems relative to individuals without
PTSD (mean = 3.01 vs. mean = 2.11, adjusted for
age, F11,1770] = 150.42, p < .001). To examine the
extent to which poor health mediated the relation-
ship between PTSD and the four utilization out-
comes with which it was significantly associated,

we added number of recent health problems to the
final models reported in Table 4. For each outcome,
the OR for PTSD diminished but became nonsignifi-
cant only for any current inpatient use (1.22, p = .37).
The ORs for the other outcomes were: current VA
outpatient (2.11, p < .05), lifetime VA outpatient
(1.81, p < .001), and lifetime VA inpatient (2.72,
p < .001). Number of recent health problems was
significantly associated with all outcomes; the ORs
ranged from 1.21 for lifetime VA inpatient use to
1.32 for lifetime VA outpatient use (all p < .001).

Discussion

We found that PTSD in Vietnam veterans was re-
lated to greater utilization of medical services,
which is consistent with prior investigations on the
topic (e.g., Marshall et al, 1998; Williams et al.,
1998). As expected, the increased utilization associ-
ated with PTSD was not merely due to the high co-
morbidity between PTSD and other axis I disorders
that independently predicted greater utilization as
well. Analyses in which the effect of age only was
controlled suggested that the relationship between
PTSD and utilization was particularly strong for VA
sources of care. This pattern was attenuated when
additional covariates were included in the statistical
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models, but visual inspection still indicated some-
what larger effects of PTSD on VA than all care.
Note that our findings are consistent with observa-
tions by Rosenheck and Fontana (1995), who used
the NVVRS data set and found that veterans with
PTSD showed a preference for VA versus non-VA
mental health services. The effects of PTSD on uti-
lization may be greatest for VA sources because use
of VA care by veterans of all eras is associated with
combat exposure, economic disadvantage, and poor
health (Rosenheck and Massari, 1993), all of which
are related to PTSD as either a presumed cause or
an outcome (Kulka et al., 1990).

The only type of utilization that was not related to
PTSD was recent outpatient medical care from all
sources, which Kulka et al. (1990) found to be
greater among veterans with PTSD. Additional
analyses (not reported) indicated the similarity be-
tween the PTSD and no PTSD groups on this mea-
sure was not due to the multivariate statistical pro-
cedures we used. We might have observed an effect
of PTSD on this outcome if it had been possible to
adjust our analyses with the same method used by
Kulka et al. As indicated above, we could not use
this method because it does not apply to the HVVP
data and cannot be performed with multivariate
analysis, which was necessary for testing our hy-
potheses. Our findings thus may underestimate the
strength of the association between PTSD and med-
ical utilization.

Data from this study indicate that comorbid psy-
chiatric conditions partially account for the rela-
tionship between PTSD and increased utilization.
The effect of other axis I disorders on utilization un-
derscores the importance of including measures of
psychiatric comorbidity in future investigations of
the health effects of PTSD. Depression in particular
is related to morbidity from cardiovascular disease
in previously healthy populations and to morbidity
and mortality among patients with serious medical
illness (e.g., Musselman et al., 1998, Silverstone,
1990). Also, the evidence linking anxiety to cardio-
vascular morbidity and mortality is quite strong
(Hayward, 1995). Substance abuse had effects that
were confined to lifetime VA utilization in age-ad-
Jjusted analyses, and controlling for substance abuse
did not alter the effect of PTSD. The relatively lim-
ited effects of substance abuse are consistent with
some studies that have found either no effect of
substance abuse on utilization (e.g., Armstrong et
al., 1998) or effects that are specific to emergency
care (e.g., Cherpitel, 1999). However, substance
abuse has known effects on morbidity (McGinnis
and Foege, 1999) that need to be considered in fu-
ture studies.

Our data also indicate that health problems play a
role in mediating the relationship between PTSD
and utilization. There is increasing evidence that in-
dividuals with PTSD have more physical iliness rel-
ative to individuals without the disorder. Beckham
et al. (1998) found effects of PTSD on self-reported
health even after controlling for somatization, and
PTSD was related to physician-diagnosed illness
even though somatization was not. In addition to
the work by Beckham, other studies indicate that in-
dividuals with PTSD are at increased risk of poor
physical health (e.g., Boscarino and Chang, 1999;
Schnurr et al., 2000b). More generally, traumatic ex-
posure is associated with increased physical mor-
bidity (e.g., Felitti et al., 1998; Walker et al., 1999),
so it makes sense that PTSD would be associated
with poor health. PTSD and its correlates may be
the mechanism through which traumatic exposure
leads to adverse health outcomes (Friedman and
Schnurr, 1995; Schnurr and Jankowski, 1999).

Nevertheless, some of the greater utilization asso-
ciated with PTSD and other psychiatric disorders is
unrelated to physical illness. For example, depres-
sion is related to increased medical utilization even
after statistical adjustment for comorbid medical
conditions (Simon et al., 1995), and patients with
panic disorder use more medical care relative to pa-
tients without panic disorder, despite being health-
ier (Barsky et al., 1999). Similarly, individuals with
PTSD may present to medical settings because they
are somatizing their distress, which may explain
why PTSD continued to predict most types of uti-
lization even when we controlled for recent illness.

Andersen’s (1995) multifactorial model of health-
care utilization provides a useful framework for un-
derstanding our findings. According to his model,
utilization is influenced not just by need (illness),
but also by predisposing characteristics, such as
age, gender, education, and ethnicity, and enabling
resources, such as income, health insurance, and
the availability of care. Also important are charac-
teristics of the healthcare system itself, as well as
prior experiences with the system, which may influ-
ence subsequent help seeking.

Consistent with Andersen’s (1995) model, ethnic
differences in utilization were observed. Unlike
prior analyses of ethnic differences in utilization by
Vietnam veterans (Friedman et al., 1997; Kulka et
al., 1990), our analyses controlled for the effect of
important influences on utilization (age, service-
connected physical disability), as well as psychiatric
disorder. With one exception (less frequent use of
any recent outpatient care by Hispanic veterans), all
of the differences we observed were limited to the
domain of VA care. Relative to white veterans, black
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veterans were more likely to use the VA for physical
health problems, whereas Hawaiian and Japanese
American veterans were less likely. These differ-
ences would have been obscured had we defined
white/nonwhite groups only. Thus, our data illus-
trate the utility of examining ethnic groups sepa-
rately whenever possible. Note that our analyses fo-
cused on the main effect of ethnicity. Testing
interactions between ethnicity and PTSD would
hawve resulted in cells that were too small for mean-
ingful analysis. Future research should examine
whether the effect of PTSD is uniform across ethnic
groups and other individual characteristics.

Our findings are based on self-reports of utiliza-
tion because information from hospital records was
not available for the data sets we used. Self-reports
may imperfectly reflect actual utilization, but they
are frequently used (e.g., Druss and Rosenheck,
1997). The frequent use probably stems in part from
the difficulty of accessing utilization records, but
also because self-report often is the only way to ob-
tain comprehensive utilization information for indi-
viduals who receive care from multiple sources
(Wallihan et al., 1999), such as veterans who receive
VA and non-VA care. Although the accuracy of self-
reports has been questioned in some studies (e.g.,
Roberts et al., 1996), other studies indicate that self-
reports have acceptable accuracy (e.g., Golding et
al., 1988) and that underreporting is a more com-
mon error than overreporting (Wallihan et al., 1999).

Another limitation of our utilization measure is that .

it did not capture amount of utilization, which may
vary with PTSD. In fact, the effect of PTSD on the
intensity and cost of utilization could be greater
than the effect on the probability of utilization. A re-
cent study found that childhood trauma, especially
sexual trauma, was associated with increased costs
of medical care for women in a large health mainte-
nance organization—in excess of $8,000,000 per cal-
endar year (Walker et al., 1999). Unfortunately, this
study did not examine PTSD, but the high preva-
lence of PTSD among sexually traumatized women
(Kessler et al., 1995) suggests that PTSD is likely to
be an important factor behind these costs.

A further limitation of our study is that the
NVVRS and HVVP data sets do not include a com-
plete spectrum of axis I disorders, and so our re-
sults may not generalize to all axis I disorders. How-
ever, two of the disorders included in our
measure—depression and panic disorder—are
known to have substantial effects on care-seeking
behavior (e.g., Klerman et al., 1991; Patten, 1999).
Given the inclusion of these disorders, along with
dysthymia and generalized anxiety disorder, it is
likely that our measure sufficiently controlled for

the effect of axis I comorbidity on the relationship
between PTSD and utilization. A final issue is that
our estimates of utilization may not generalize to all
Vietnam veterans because of the high number of mi-
nority veterans in our sample relative to their preva-
lence in the U.S. population.

Conclusions

This study documents the contribution of PTSD
to utilization of medical service, beyond the effects
of other psychiatric disorders. The act of seeking
medical care is influenced by multiple factors, in-
cluding characteristics of both individuals and the
healthcare system (Andersen, 1995). It will be useful
in future studies to address interrelationships
among PTSD and these other factors in order to ob-
tain yet a broader perspective on how PTSD relates
to healthcare utilization. Studies should attempt to
model amount of utilization and costs, and to esti-
mate the direct and indirect effects of traumatic ex-
posure through PTSD and its comorbid conditions,
as well as other reactions to trauma. As indicated by
the recent findings on the economic burden associ-
ated with childhood abuse (Walker et al., 1999), the
effects of trauma and PTSD on society could be
greater than previously realized.
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